Apolipoprotein AI efficiently binds to and mediates cholesterol and phospholipid efflux from human but not rat aortic smooth muscle cells.
Aortic smooth muscle cells (SMC) from several animal species have been reported to resist depletion of cellular cholesterol by the major apolipoprotein of HDL, apoAI. Resistance of SMC to this protective action of apoAI, if present in humans, could contribute to the overaccumulation of arterial wall cholesterol seen in atherosclerosis. We investigated the ability of human aortic medial SMC to bind and be depleted of cholesterol and phospholipids by apoAI. In contrast to rat aortic SMC, but similar to human fibroblasts, human SMC were readily depleted of cholesterol by apoAI, measured by a marked depletion of intracellular cholesterol available for esterification, and an increase in cholesterol efflux to the medium. Human SMC were also actively depleted of the phospholipids phosphatidylcholine and sphingomyelin by apoAI. In contrast, rat SMC released only a small fraction of these cellular phospholipids to apoAI-containing medium. (125)I-labeled apoAI bound with high affinity and specificity to human SMC, but failed to bind to rat SMC. Similar levels of expression of class B, type I scavenger receptor (SR-BI) and caveolin in human and rat SMC suggested these proteins do not account for the differences in apoAI binding or lipid efflux seen in these cells. An enhancer of apolipoprotein-mediated cholesterol efflux, tyrosyl radical-oxidized HDL, markedly amplified the depletion of cholesterol available for esterification in human SMC compared to HDL, but had no enhanced effect in rat SMC. These results show that human SMC bind and are readily depleted of cellular lipids by apoAI, and suggest that apoAI-mediated cholesterol efflux from arterial SMC may contribute significantly to the circulating pool of HDL cholesterol in vivo. The marked difference in apoAI binding to human and rat arterial SMC provides an excellent model to study the nature of the apoAI-cell binding interaction.